Frutalin, a galactose-binding lectin, induces chemotaxis and rearrangement of actin cytoskeleton in human neutrophils: involvement of tyrosine kinase and phosphoinositide 3-kinase.
Several lectin-like molecules have been shown as potent activators of leukocytes. Galactose-binding lectins are of special interest since they could interact with several endogenous molecules involved in the innate and specific immune responses. The effects of Frutalin (FTL), an alpha-D-galactose (Gal)-binding plant lectin, on the modulation of neutrophil (PMN) functions were investigated. FTL induced a dose-dependent PMN migration in mice pleural cavity. Moreover, FTL was also a potent direct chemotactic for human PMN, in vitro, and triggered oxidative burst in these cells. These effects were accompanied by a rearrangement of the actin cytoskeleton dynamic, activation of tyrosine kinase (TK) pathways, increase in focal adhesion kinase (FAK) phosphorylation, and its subsequent association to phosphoinositide3-kinase (PI3K). All those effects were inhibited in the presence of Gal, suggesting specific carbohydrate recognition for FTL effects. The activations of TK and PI3K pathways are essential events for FTL-induced chemotaxis, since inhibitors of these pathways, genistein and LY294002, inhibited neutrophil migration in vitro. The data indicate that sugar-protein interactions between a soluble lectin and galacto-components on neutrophil surface trigger the TK pathway, inducing FAK and PI3K activation, interfering with cell motility and oxidative response.